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ABSTRACT 

As part of the Telecommunications Act of 1996, the U.S. 
government began subsidizing Internet and telecommunications access in 
classrooms and libraries through a tax on long-distance services (the E-Rate 
Program) . This paper analyzes the impact of this program on public schools' 
technology adoption during 1996-2000, examining data on technology owned in 
each year by every school in California and administrative data on every E- 
Rate funding application these same schools filed. The study uses demographic 
data for each school and district from the National Center for Education 
Statistics Common Core of Data and 1990 U.S. Census. It examines whether 
schools with higher subsidy rates make greater investments in technology than 
they would have without the program and whether increases in Internet access 
impact student outcomes. Despite the strong pre-1998 income gradient of 
Internet access, E-Rate funding went disproportionately to low-internet 
schools. The subsidy produced significant increases in Internet investment. By 
2000, 66 percent more classrooms had Internet connections than they would have 
had without the subsidy. Urban schools and predominantly black and Hispanic 
schools disproportionately responded to the subsidy. The increase in Internet 
connections has had no measurable impact on student achievement. (Contains 19 
references.) (SM) 
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ABSTRACT 



In an effort to alleviate the perceived growth of a digital divide, the U.S. government enacted a 
major subsidy for Internet and communications investment in schools starting in 1998. The program 
subsidized spending by 20-90 percent, depending on school characteristics. Using new data on school 
technology usage in every school in California from 1996 to 2000 as well as application data from the 
E-Rate program, this paper shows that the subsidy did succeed in significantly increasing Internet 
investment. The implied first-dollar price elasticity of demand for Internet investment is between -0.9 
and -2.2 and the greatest sensitivity shows up among urban schools and schools with large black and 
Hispanic student populations. Rural and predominantly white and Asian schools show much less 
sensitivity. Overall, by the final year of the sample, there were about 66 percent more Internet classrooms 
than there would have been without the subsidy. Using a variety of test score results, however, it is clear 
that the success of the E-Rate program, at least so far, has been restricted to the increase in access. The 
increase in Internet connections has had no measurable impact on any measure of student achievement. 
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I. Introduction 



As the Internet has grown over the last five years, inequality of access and understanding 
of technology across income and racial lines has led to concern among policymakers about the 
so-called digital divide. It has generated many proposals to help close the divide, by both 
governments and private entities like the Gates Foundation. 

Policymakers and analysts have argued that public schools are the natural place to teach 
underserved populations about computers. As part of the Telecommunications Act of 1996, the 
government began actively subsidizing Internet and telecommunications access in U.S. 
classrooms and libraries through a tax on long-distance services as a new, information-age 
component of the Universal Service Fund. 1 This new initiative, known as the E-Rate program, 
began in 1998 and provides up to $2.25 billion per year of subsidies to school and library 
investment in Internet and communications technology. To understand the magnitude of this 
subsidy, note that Lake (2000) estimates total public school spending on computers in 1999 
(including hardware, software, training, networking, etc.) was only $3.3 billion. The E-rate 
subsidy is, by far, the most ambitious federal technology program in schools. 2 

Understanding the extent to which the $2.25 billion subsidy fulfilled its primary goal of 
increasing Internet usage in schools, particularly disadvantaged ones, versus merely subsidizing 
spending that was already taking place, is thus of first order importance. There is also 
considerable interest in — and debate about — whether spending on computers and information 
technology has any impact on student performance (see Kirkpatrick and Cuban, 1998; Angrist 

1 This tax itself is not without controversy as Hausman (1998) suggests it generates more than a dollar of efficiency 
cost for every dollar it raises. 

2 

Tt is also large by the standards of other universal service subsidies. Crandall and Waverman (2000), for example, 
calculate that the annual cost of universal service subsidies for telephone service was less than $2.2 billion (in 1998), 
for electricity less than $1.2 billion (in 1990), and for natural gas about $1.5 billion (in 1995). 
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and Lavy, 1999; Cuban, 2001) and the creators of the E-rate have argued that it can do more than 
just increase access, that it can improve basic student performance. 

In this paper we provide an economic analysis of the impact of the E-Rate program on 
public schools’ technology adoption over the 1996-2000 period. To do so, we use new data on 
the technology owned in each year by every school in California. We merge these with 
administrative data on every E-Rate funding application these same schools filed, including the 
amount of funding, the subsidy rate, and purpose of the funding. We also use demographic data 
for each school and district from the National Center for Education Statistics Common Core of 
Data (CCD) and the 1990 U.S. Census. 

We seek to determine whether schools with higher subsidy rates appeared to make 
greater investments in technology than they would have without the program and, if so, whether 
the increase in Internet access had any impact on observed student outcomes in the period. To 
do so, we must confront three difficulties in analyzing the program. 

First, there is a clear upward trend in Internet access among public schools well before 
the program began. The data in U.S.D.O.E. (2000) on the share of public school classrooms with 
access to the Internet, for example, shows the share increasing by a factor of five from 1994 to 
1996 (from 3% in 1994 to 15% in 1996) followed by continued growth through 1999 (51% in 
1998 and 63% in 1999). While it is true that the time series shows a major increase in access in 
the first year of the E-rate program, it is important to distinguish the program's effect from 
underlying trends. We do this by exploiting cross-sectional variation in the subsidy rate across 
schools in the same time periods and by looking at growth rates rather than levels. 

The second problem we deal with is the fact that the cross-sectional variation in the 
subsidy rate (the subsidy rates range from 20 to 90 percent) depends on factors, such as the share 
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of pupils qualifying for subsidized school lunches, which are likely to be correlated with 
unobserved tastes for technology in the school. To address these issues we include flexible 
controls for the previous technology histories of these schools as well as the very school 
demographic characteristics that drive the variation in subsidy rates. 

The third problem, which leads to an independently interesting observation, is that 
districts are allowed to selectively include schools on subsidy applications. The progressive 
nature of the subsidy creates a stronger incentive for high-poverty districts to apply for funds. 
The fact that the subsidy rate is determined by the combined school lunch percentage of 
participating schools creates an incentive for wealthy schools to convince high-poverty schools 
in the district to join their applications. We show evidence that districts and schools do respond 
on both margins in predictable ways. While this observation is interesting as a window into the 
workings of public schools, the resulting selection might lead to bias in our estimates. We are 
careful to deal with this selection when estimating the impact of the subsidy on adoption rates. 

The paper proceeds in eight parts. In section II, we describe the rules and history of the 
E-Rate program. In section III, we describe the data and present summary statistics. In section 
IV we present the identification framework. In section V we present the basic results. In section 
VI, we examine which schools were more or less sensitive to the subsidy. And, in section VII 
present results on student outcomes. In section VIII we conclude. 

II. The E-Rate Program 

On May 7, 1997, the Federal Communications Commission (FCC) adopted a Universal 
Service Order implementing the Telecommunications Act of 1996. The Order was designed to 
give all eligible schools and libraries affordable access to modem telecommunications and 
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